With the dramatic advances in acute stroke therapy made over the last few decades, one of the most important principles, which have become imbedded in the psyche of health care professionals working at the coalface, is that ''time is brain.'' This is explained by the diminishing frequency of salvageable brain tissue in the ischemic penumbra over time, although we now recognize substantial individual variations in growth of the ischemic core. Flowing from this developed the concept of the ''golden hour,'' a term borrowed from military field practice in the 1970s when it became clear that early evacuation and treatment of injuries vastly improved outcomes.
As there are virtually no data in the first hour after stroke onset to inform us about the response to reperfusion therapies such as thrombolysis or thrombectomy, the full potential for complete recovery within this time frame remains unknown. The ultimate objective of minimizing the growth of the core in every ischemic stroke is an exciting prospect, give the close linkage between infarct volume and clinical outcome.
The critical step for any intervention during this period is to make two decisions. These are critically dependent on rapid and accurate acute brain imaging. The first is to identify the presence of ICH and, if this is absent, to determine whether a large vessel occlusion (LVO) is present. Armed with these two pieces of information, efficient triage of patients in the field can be made with appropriate management options, which may include possible surgery, reversal strategies, and blood pressure management for ICH or thrombolysis with or without thrombectomy as deemed appropriate for IS. For thrombolysis in the field, highly sensitive exclusion of ICH is mandatory.
The emergence of mobile stroke units (MSUs) in which a small brain CT is imbedded has facilitated this triage process in some parts of the world including our own here in Melbourne, only one of the two in the Southern Hemisphere. The critical mass of stroke health care professionals who are driving these prehospital developments has led to the establishment of an international organization to coordinate international clinical and research strategies. The PRE-hospital Stroke Treatment Organization (PRESTO) was formally launched at the ESOC conference in Milan in May this year.
While the current MSUs carry small brain CTs of weight around 500 kg, these are still relatively large and cumbersome compared to what might be possible. A number of companies are working on even lighter weight head CTs while retaining the high sensitivity and specificity of the detection of ICH. It seems less likely that small MRI scanners would be appropriate in this setting because of the size of the magnet and need for coolant as well as needing an extremely stable platform; to our knowledge, these remain at this time, insurmountable problems. The potential for other imaging devices of even lighter weight to be developed exists. Indeed, in this edition, Kyle Walsh from the University of Cincinnati has presented an excellent overview of the various technologies which may fill this void. These include:
Accelerometers, Electroencephalography EEG, Microwaves, Near-infrared, Radiofrequency, Transcranial Doppler Ultrasound, Volumetric Impedance Phase-shift Spectroscopy.
There he nicely outlines the technological principles underlying their usage and the current state of their development. While none of them alone currently reach the high bar of 100% sensitivity in detecting any ICH, it is conceivable that a combined approach may be adequate for clinical usage on an MSU or in other health care environments. Clearly, these devices, including lighter CT scans, may have applications beyond stroke, such as traumatic brain injury; uptake may also occur in other health systems like the military. An exciting prospect is their potential deployment in aircraft. Such development would be of huge advantage in countries with sparsely populated areas such as Australia, Canada, Russia, and parts of Africa.
The confluence of exciting advances in technology and stroke diagnoses and therapy is becoming even closer. Anything is possible!
